
Source URL: https://www.cirm.ca.gov/about-cirm/publications/snca-triplication-parkinsons-patients-ipsc-derived-da-neurons-

accumulate

California Institute for Regenerative Medicine

SNCA Triplication Parkinson's Patient's iPSC-derived DA Neurons Accumulate alpha-Synuclein and Are Susceptible
to Oxidative Stress.

Journal: PLoS One

Publication Year: 2011

Authors: Blake Byers, Branden Cord, Ha Nam Nguyen, Birgitt Schule, Lief Fenno, Patrick C Lee, Karl

Deisseroth, J William Langston, Renee Reijo Pera, Theo D Palmer

PubMed link: 22110584

Funding Grants: Derivation and comparative analysis of human pluripotent ESCs, iPSCs and SSCs: Convergence to

an embryonic phenotype, The Stanford University Center for Human Embryonic Stem Cell

Research and Education, Using patient-specific iPSC derived dopaminergic neurons to overcome

a major bottleneck in Parkinson's disease research and drug discovery

Public Summary: 

Parkinson's disease (PD) is an incurable age-related neurodegenerative disorder affecting both the central and peripheral nervous

systems. Although common, the etiology of PD remains poorly understood. Genetic studies infer that the disease results from a complex

interaction between genetics and environment and there is growing evidence that PD may represent a constellation of diseases with

overlapping yet distinct underlying mechanisms. Novel clinical approaches will require a better understanding of the mechanisms at

work within an individual as well as methods to identify the specific array of mechanisms that have contributed to the disease. Induced

pluripotent stem cell (iPSC) strategies provide an opportunity to directly study the affected neuronal subtypes in a given patient. Here

we report the generation of iPSC-derived midbrain dopaminergic neurons from a patient with a triplication in the alpha-synuclein gene

(SNCA). We observed that the iPSCs readily differentiated into functional neurons. Importantly, the PD-affected line exhibited disease-

related phenotypes in culture: accumulation of alpha-synuclein, inherent overexpression of markers of oxidative stress, and sensitivity to

peroxide induced oxidative stress. These findings show that the dominantly-acting PD mutation is intrinsically capable of perturbing

normal cell function in culture and confirm that these features reflect, at least in part, a cell autonomous disease process that is

independent of exposure to the entire complexity of the diseased brain.

Scientific Abstract: 

Parkinson's disease (PD) is an incurable age-related neurodegenerative disorder affecting both the central and peripheral nervous

systems. Although common, the etiology of PD remains poorly understood. Genetic studies infer that the disease results from a complex

interaction between genetics and environment and there is growing evidence that PD may represent a constellation of diseases with

overlapping yet distinct underlying mechanisms. Novel clinical approaches will require a better understanding of the mechanisms at

work within an individual as well as methods to identify the specific array of mechanisms that have contributed to the disease. Induced

pluripotent stem cell (iPSC) strategies provide an opportunity to directly study the affected neuronal subtypes in a given patient. Here

we report the generation of iPSC-derived midbrain dopaminergic neurons from a patient with a triplication in the alpha-synuclein gene

(SNCA). We observed that the iPSCs readily differentiated into functional neurons. Importantly, the PD-affected line exhibited disease-

related phenotypes in culture: accumulation of alpha-synuclein, inherent overexpression of markers of oxidative stress, and sensitivity to

peroxide induced oxidative stress. These findings show that the dominantly-acting PD mutation is intrinsically capable of perturbing

normal cell function in culture and confirm that these features reflect, at least in part, a cell autonomous disease process that is

independent of exposure to the entire complexity of the diseased brain.
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